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(54) CONVERTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an efficient and compact DC- 
DC converter which can be insulated in terms of AC even without a 
transformer. 

SOLUTION: A first switch Q1 and a second switch Q2 are connected 
in series and a rectification smoothing circuit 10 for rectifying and 
smoothing the output of a DC-AC conversion circuit 9 via connection 
paths 24 and 25 is provided at the output side of the DC-AC 
conversion circuit 9 where the switches Q1 and Q2 alternately 
perform zero-cross switching while sandwiching a dead time to 
constitute a converter. An inductor L1 is provided at a connection 
path 24 and AC insulation capacitors C2 an C3 for eliminating DC 
components are provided at all connection paths 24 and 25 for 
connecting the DC-AC conversion circuit 9 and the DC smoothing 
circuit 10, thus insulating AC by AC insulation capacitors C2 and C3 
even without providing a transformer. 
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2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The converter characterized by for the 1st upstream switch and the 2nd upstream switch being the 
converters equipped with the DC-AC conversion circuit which performs zero cross switching operation by 
turns on both sides of a DETTO time, and the rectification smoothing circuit which carries out rectification 
smooth [ of the output of this DC-AC conversion circuit ], and forming AC insulation capacitor for dc~ 
component removal in all the connection paths that connect said DC-AC conversion circuit and rectification 
smoothing circuit. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-binA 2005/06/27 



JP,09-074741,A [DETAILED DESCRIPTION] 
* NOTICES * 



1/5 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the converter used for switching power supplies, such as a 

personal computer, etc. 

[0002] 

[Description of the Prior Art] The converter of a forward type is widely used for switching power supply, and 
an example of the circuitry of this kind of converter is shown in drawing 10. As shown in this drawing, this 
kind of converter has the transformer 4 which has a core 1, a primary coil 2, and a secondary coil 3, makes a 
drive circuit the circuit 13 of the upstream of this transformer 4, and makes the secondary circuit 14 the 
output circuit The power source which performs circuit actuation was connected to the coil 13 side of the 
upstream, the switch 1 1 which performs switching operation is formed, and the inductor 23 formed with the 
choke coil etc. is formed in the secondary circuit 14. In addition, 20 and 21 show diode among drawing and 22 
shows the capacitor. 

[0003] In this kind of converter, the direct current voltage Vin inputted from the power source is changed into 
alternating voltage by the switching operation of a switch 11, and it is inputted into the secondary circuit 14. 
Thus, the so-called AC insulation which restricts the energy which performs dc-component removal and is 
supplied to the secondary circuit 14 even if abnormal voltage occurs in the circuit 13 side of the upstream so 
that [ in order that the input to the secondary circuit 14 may prevent a fire and the risk of electrification in 
the switching power supply of AC input, for example, ] destruction of the components of the secondary circuit 
14 etc. may not break out with the abnormal voltage is required. Then, conventionally, a transformer 4 is 
formed as mentioned above and AC insulation is performed. In addition, it has the electrical-potential- 
difference conversion function to change the magnitude of an electrical potential difference other than AC 
insulation into a transformer 4. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it has the core 1, the primary coil 2, and the secondary 
coil 3, since the miniaturization of a core 1 is difficult, a transformer 4 becomes large-sized components, and 
a transformer 4 is hundreds of kHz especially. Even if it high-frequency-ized the switching frequency then, 
since the miniaturization of a transformer 4 was not able to be performed, it had the problem of also enlarging 
a converter. 

[0005] Moreover, since an eddy current arose by the field which loss produces to a converter and is 
especially produced by building a transformer 4 into a circuit between the core 1 of a transformer 4, and a 
primary coil 2 and the conductor of secondary-coil 3 grade, there was also a problem that effectiveness will 
fall by the eddy current loss of this eddy current. 

[0006] Even if this invention is made in order to solve the above-mentioned conventional technical problem, 
and a transformer is not used for it, it can perform AC insulation with the drive circuit of the upstream, and a 
secondary output circuit, and offering a small small capacitor has loss. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is made into 
The means for solving a technical problem by the following configurations. That is, the 1st upstream switch 
and the 2nd upstream switch are the converters equipped with the DC-AC conversion circuit which performs 
zero cross switching operation by turns on both sides of a DETTO time, and the rectification smoothing 
circuit which carries out rectification smooth [ of the output of this DC-AC conversion circuit ], and this 
invention is constituted considering AC insulation capacitor for dc-component removal being formed in all the 
connection paths that connect said DC-AC conversion circuit and rectification smoothing circuit as a 
description. 
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[0008] In this invention of the above-mentioned configuration, since AC insulation capacitor for dc- 
component removal is formed in all the connection paths that connect the DC-AC conversion circuit and 
rectification smoothing circuit of the upstream, AC insulation of a DC-AC conversion circuit and the 
rectification smoothing circuit is carried out by AC insulation capacitor. Therefore, it is not necessary to form 
a transformer like the conventional converter and to carry out AC insulation of the drive circuit of the 
upstream, and the secondary output circuit, and the circuit which omitted the transformer is formed. And by 
omitting a transformer, it becomes possible to control the loss produced by forming a transformer, and 
enlargement of equipment, and the above-mentioned technical problem that a small converter with small loss 
is offered is solved. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. The circuitry of the 1st example of an operation gestalt of the converter concerning this invention is 
shown in drawing 1 . In this drawing between input DC power supply 12 and the upstream gland (GND) 15 The 
1st switch Q1 as 1st upstream switch and the 2nd switch Q2 as 2nd upstream switch are connected to the 
serial. Between the drain sources of the 1st switch Q1, diode D1 and a resonant capacitor C1 are connected 
to juxtaposition, respectively, and diode D2 is connected to juxtaposition between the drain sources of the 
2nd switch Q2. In addition, the 1st and 2nd switch Q1 and Q2 is formed for example, of the high Poral 
transistor etc. 

[0010] The control circuit 8 is connected to the gate side of the 1st and 2nd switch Q1 and Q2. Moreover, by 
this control circuit 8 For example, by applying Q1 drive electrical potential difference of pulse shape as shown 
in drawing 3 to the 1st switch Q1, and applying Q2 drive electrical potential difference to the 2nd switch Q2 
The 1st switch Q1 and 2nd switch Q2 are made to perform zero cross switching operation by turns on both 
sides of a DETTO time (DT). The DC-AC conversion circuit 9 which functions as a drive circuit of this 
example of an operation gestalt is constituted by the above circuit 

[0011] The rectification smoothing circuit 10 which carries out rectification smooth [ of the output of this 
DC-AC conversion circuit 9 ] is connected to the output side of this DC-AC conversion circuit 9 through 
connection paths 24 and 25, and this rectification smoothing circuit 10 is constituted from this example of an 
operation gestalt by the voltage doubler rectifier circuit of the common knowledge equipped with diodes D3 
and D4 and Capacitors C4, C5, and Cf. 

[0012] Said connection path 24 is interposed between the middle point of the 1st switch Q1 and the 2nd 
switch Q2, and the input terminal 18 of the rectification smoothing circuit 10, and AC insulation capacitor C2 
for dc-component removal is connected to an inductor L1 and a serial, and it is prepared in this connection 
path. Moreover, said connection path 25 has connected the gland 15 of the upstream, and the input terminal 
19 of the rectification smoothing circuit 10, and the same AC insulation capacitor C3 for dc-component 
removal as a connection path 24 is formed in the connection path 25. 

[0013] Each AC insulation capacitors C2 and C3 are formed by the ceramic condenser etc., and when AC 
input by the side of the rectification smoothing circuit 10 is a 100 V input, they are accomplished with about 
1 500v pressure-proofing, respectively, this proof-pressure capacity — Electrical Appliance and Material 
Control Law and UL — the specification of law is clearable. 

[0014] Between the output terminal 17 of a capacitor, and the gland 16, loads R1 and R2 are connected to 
the serial, and the middle point and said control circuit 8 of these loads R1 and R2 are connected at the 
output side of the rectification smoothing circuit 10. A control circuit 8 is output voltage Vout by the value of 
loads R1 and R2. It detects and is this electrical potential difference Vout When it falls, it carries out 
enlarging upstream generating pulse width of each drive electrical potential difference of the 1st and 2nd 
switch Q1 and Q2 etc., and stabilization control of a circuit is performed. 

[0015] Moreover, various control of duty control (for example, an output becomes the largest at the time of 
t/T=D(duty) =0.5 shown in drawing 2 ), frequency control (an output becomes large, so that the frequency of 
the drive electrical potential difference of the 1 st and 2nd switch is low), control (an output becomes large, so 
that L1 is large) according control of this converter to an inductor (variable inductor) L1, etc. is enabled by 
the control circuit 8. 

[0016] This example of an operation gestalt is constituted as mentioned above, and is explained about the 
actuation based on the timing diagram shown in (a) and drawing 3 of drawing 2 and drawing 4 , and 5 below. In 
addition, the circuitry of this example of an operation gestalt is shown by the equal circuit and AC insulation 
capacitors C2 and C3 and the capacitors C4 and C5 which are used for this example of an operation gestalt 
have a large capacity, and at the time of a stationary, assuming that it hardly changes, a capacitor both-ends 
electrical potential difference transposes to DC power supplies VC2, VC3, VC4, and VC5, respectively, and is 
shown in drawing 4 and 5. 
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[0017] First, if it applies to t1 from tO of drawing 3 , as shown in (a) of drawing 4 R> 4, the 1st switch Q1 is 
OFF, the 2nd switch Q2 is in the condition of ON, at this time, diode D3 serves as ON and diode D4 serves as 
OFF. Therefore, a current IL 1 begins to flow in this circuit in the path of Vin->Q2 ->L1 ->VC2 ->VC4 - 
>VC3 f and increases to it linearly according to the degree type (1), and it becomes max just before the 2nd 
'switch Q2 turns off. 
[0018] 

IL1= (Vin-VC2-VC4-VC3) and t/L1 (1) 

[0019] Next, at the time of t1 to t2 of drawing 3 , a circuit will be in the condition which shows in (b) of 
drawing 4 , the 2nd switch Q2 and 1st switch Q1 become [ both ] off, at this time, diode D3 serves as ON and 
diode D4 serves as OFF. Such in the condition, in order that an inductor L1 and a resonant capacitor C1 may 
carry out LC resonance, the charge which was being accumulated in the resonant capacitor C1 is drawn out, 
and the drain electrical potential difference of the 1st switch Q1 falls. 

[0020] And said inductor L1 If the drain electrical potential difference of the 1st switch Q1 becomes less than 
[ 0V ] by LC resonance of a resonant capacitor C1 as shown in t2 of drawing 3 , as shown in (c) of drawing 4 , 
the diode D1 connected to the 1st switch Q1 and juxtaposition will flow. And when the drain electrical 
potential difference of the 1st switch Q1 is 0V, null voltage switching (zero cross switching) actuation is 
attained by setting the 1st switch Q1 to ON. If it applies to t3 from t2 of drawing 3 , a current IL 1 decreases 
linearly according to a degree type (2). 
[0021] 

IL1=IL1(t2)- (VC2+VC4+VC3) and t/L1 (2) 

[0022] Next, the 1st switch Q1 serves as ON by t3 of drawing 3 , the 2nd switch Q2 will be in the condition 
which shows a circuit in (a) of drawing 5 at the time of OFF, diode D3 serves as OFF and diode 4 serves as 
ON. Therefore, it begins to flow in the path of VC2 ->L1 ->Q1 ->VC3 ->VC5 ->D4 ->VC2, the current of the 
time of the condition of (a) of drawing 4 and hard flow flows according to a degree type (3), and the current of 
this reverse sense increases a current IL 1 linearly. 
[0023] 

IL1=- (VC2+VC3-VC3) and t/L1 (3) 

[0024] Next, if the 1st switch Q1 serves as OFF by t4 of drawing 3 , 1st a switch Q1 and 2nd switching [ Q2 ] 
become [ both ] off [ t4 to t5 ], at this time, as shown in (b) of drawing 5 R> 5, diode D3 serves as OFF and 
diode D4 serves as ON. And a charge is accumulated in a resonant capacitor C1, and as shown in drawing 3 , 
thereby, the drain electrical potential difference of the 1st switch Q1 rises, because an inductor L1 and a 
resonant capacitor C1 carry out LC resonance. 

[0025] and LC resonance with said inductor L1 and resonant capacitor C1 — the drain electrical potential 
difference of the 1st switch Q1 — more than the input voltage Vin — becoming (t5 of this drawing) — as 
shown in (c) of drawing 5 , the 2nd switch Q2 and the diode D2 of juxtaposition flow. And null voltage 
switching can be attained by turning on the 2nd switch Q2 at this period. At this time, a current IL 1 
decreases linearly according to a degree type (4), and the current of diode D4 also decreases. 
[0026] 

IL1=IL1(t5)+ (Vin+VC5-VC2-VC3) and t/L1 (4) 

[0027] And the operating state of a circuit is the output voltage Vout to which is followed in tO of drawing 3 
at an initial state, and return and the above operating cycles are repeatedly performed, and are outputted by 
such actuation from an output terminal 17. It becomes the sum of VC4 and VC5. Moreover, although not 
illustrated by drawing 3 , as the drain electrical potential difference of the 2nd switch Q2 in this circuit is 
shown in (a) of drawing 2 , it becomes the gate voltage (drive electrical potential difference) of the 1 st switch 
Q1, and the pulse shape of the reverse sense, and the current of a resonant capacitor C1 is also set to (a) of 
this drawing. 

[0028] According to this example of an operation gestalt, even if it does not form a transformer like the 
conventional switching power supply circuit as mentioned above by having formed AC insulation capacitors 
C2 and C3 for dc~component removal in all the connection circuits 24 and 25 of the DC-AC conversion 
circuit 9 and the rectification smoothing circuit 10, AC insulation with the DC-AC conversion circuit 9 which 
is a drive circuit of the upstream, and the rectification smoothing circuit 10 which is an output circuit can be 
performed. 

[0029] Therefore, it becomes possible to control and can make into efficient small DC-DC KONTA to enlarge 
equipment by forming a transformer 4 like the conventional converter which formed the transformer 4, or for 
loss to become large by eddy current loss etc. 

[0030] and When the 1st switch Q1 and 2nd switch Q2 form AC insulation capacitors C2 and C3 in the 
connection paths 24 and 25 of the DC-AC conversion circuit 9 which performs zero cross switching 
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operation by turns on both sides of a DETTO time, and the rectification smoothing circuit 10 and constitute 
the circuit of a converter There are no noise and loss which are generated when the 1st and 2nd switch Q1 
and Q2 turns on. By the voltage doubler rectifier circuit, a voltage output is efficiently possible and the very 
efficient outstanding converter without loss by the transformer 4 can consist of omitting the transformer 4 
"which was indispensable to the conventional circuit moreover. 

[0031] The circuitry of the 2nd example of an operation gestalt of the capacitor concerning this invention is 
shown in drawing 6 , and the same sign is given to the same name part as the example of an operation gestalt 
of the above 1st in this drawing. The characteristic thing which this example of an operation gestalt differs 
from the example of a gestalt of the above 1st is having formed the rectification smoothing circuit 10 by the 
well-known bridge diode circuit which performs full wave rectification, and this bridge diode circuit has diodes 
D3, D4, D5, and D6 and Capacitor Cf, and is constituted. In addition, in this example of an operation gestalt, 
since the configuration except having formed the rectification smoothing circuit 10 by the bridge diode circuit 
is the same as that of the above 1st, the duplication explanation is omitted. 

[0032] This example of an operation gestalt is constituted as mentioned above, and it also sets for this 
example of an operation gestalt By having formed AC insulation capacitors C2 and C3 like the example of an 
operation gestalt of the above 1st, respectively to all the connection paths 24 and 25 that connect the DC- 
AC conversion circuit 9 and the rectification smoothing circuit 10 It becomes possible to omit the transformer 
4 in the conventional circuit, and the same effectiveness as the example of an operation gestalt of the above 
1st can be done so. 

[0033] In addition, each drive electrical potential difference of the 1st and 2nd switch [ in / in drawing 7 / this 
example of an operation gestalt ] Q1 and Q2, As the timing diagram of each current of the drain electrical 
potential difference of the 1st switch Q1, an inductor L1, diodes D3 and D4 f and a resonant capacitor C1 is 
shown and it is shown in this drawing In this converter, by control of a control circuit 8, the same zero cross 
switching operation as the example of an operation gestalt of the above 1st is performed, bridge diode circuit 
actuation by the rectification smoothing circuit 10 is performed, and full wave rectification is performed. 
[0034] The circuitry of the 3rd example of an operation gestalt of the capacitor concerning this invention is 
shown in drawing 8 , and the same sign is given to the same name part as the above 1 st and the 2nd example 
of an operation gestalt also in this drawing. The characteristic thing which this example of an operation 
gestalt differs from the above 1st and the 2nd example of an operation gestalt is having formed the 
rectification smoothing circuit 10 by the well-known half wave rectifier circuit which has diodes D3 and D4 
and Capacitor Cf. 

[0035] Like the above 1st and the 2nd example of an operation gestalt, like the above 1st and the 2nd 
example of an operation gestalt, it becomes possible to omit a transformer 4 and the same effectiveness can 
be done so by having formed AC insulation converters C2 and C3 also in this example of an operation gestalt, 
respectively to all the connection paths 24 and 25 that connect the DC-AC conversion circuit 9 and the 
rectification smoothing circuit 10. 

[0036] In addition, the timing diagram of each current of the drive electrical potential difference of the 1st and 
2nd switch Q1 and Q2 in this example of an operation gestalt, the drain electrical potential difference of a 
switch Q1, an inductor L1, diode D3, and a resonant capacitor C1 is shown in drawing 9 , and actuation as 
shown in this timing diagram is performed to it in this example of an operation gestalt. 

[0037] In addition, this invention is not limited to the above-mentioned example of an operation gestalt, and 
can take the mode of various operations. For example, although the DC-AC conversion circuit 9 connected 
with the 1st switch Q1 and juxtaposition and formed the resonant capacitor C1, it may connect a resonant 
capacitor C1 to the 2nd switch Q2 and juxtaposition, and may constitute the DC-AC conversion circuit 9 
from an above-mentioned example of an operation gestalt. 

[0038] Moreover, although the inductor L1 was formed in the connection path 24 side, an inductor LI is 
formed in a connection path 25 side, and you may make it connect it with AC insulation capacitor C3 in the 
above-mentioned example of an operation gestalt at a serial. 

[0039] Furthermore, although the input terminal 19 of the rectification smoothing circuit 10 was connected by 
the connection path 25 the gland 15 side of the DC-AC conversion circuit 9 and AC insulation capacitor C3 
was formed in this connection path 25 instead, the input terminal 19 of the rectification smoothing circuit 10 
may be connected according to a connection path the input DC-power-supply 12 side of the DC-AC 
conversion circuit 9, AC insulation capacitor C3 may be formed in this connection path, and the circuit of a 
converter may consist of above-mentioned examples of an operation gestalt. 

[0040] Furthermore, the capacity of AC insulation capacitors C2 and C3 formed in the connection paths 24 
and 25 which connect the DC-AC conversion circuit 9 and the rectification smoothing circuit 10 like the 
above-mentioned example of an operation gestalt is what is set up suitably. For example, when the capacity 
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of AC insulation capacitors C2 and C3 is set up small, as shown in (b) of drawing 2 , although each current of 

an inductor L1 and diodes D3 and D4 comes to show the smooth waveform characteristic, it does so the 

same effectiveness as the above-mentioned example of an operation gestalt also in this case. 

[0041] Furthermore, the rectification smoothing circuit 10 established in the converter of this invention 

should just be a circuit which does not necessarily restrict considering as a voltage doubler rectifier circuit 

like the above-mentioned example of an operation gestalt, a bridge diode circuit, and a half wave rectifier 

circuit, but carries out rectification smooth [ of the output of the DC-AC conversion circuit 9 ] besides these 

circuits. 

[0042] 

[Effect of the Invention] According to this invention, since AC insulation capacitor for dc-component removal 
is formed in all the connection paths that connect the DC-AC conversion circuit of the upstream for a drive, 
and the rectification smoothing circuit of an output side, by AC insulation capacitor, it becomes possible to 
perform AC insulation to a rectification smoothing circuit from a DC-AC conversion circuit, and the 
transformer which was indispensable to the conventional converter can be omitted. Therefore, it becomes 
possible to control the loss by enlargement of the equipment by forming a transformer, the eddy current loss 
of a transformer, etc., and can consider as an efficient small converter. 

[0043] And since the increment in the loss by controlling the loss generated when the 1st and 2nd upstream 
switch is turned on, respectively, and forming a transformer by the zero cross switching operation of a DC- 
AC conversion circuit can also be controlled according to this invention, the efficient outstanding small 
converter can be formed in a low noise. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuitry Fig. showing the 1st example of an operation gestalt of the converter 
concerning this invention. 

[Drawing 2] It is the timing diagram which shows the electrical potential difference and current which are 
added to each component in the example of an operation gestalt of the above 1st. 

[Drawing 3] It is the explanatory view expanding and showing a part of timing diagram shown in (a) of drawing 
2. 

[Drawing 4] It is the explanatory view showing actuation of the example of an operation gestalt of the above 
1st by the equal circuit. 

[Drawing 5] It is the explanatory view following drawing 4 showing actuation of the example of an operation 
gestalt of the above 1st by the equal circuit 

[Drawing 6] It is the circuitry Fig. showing the 2nd example of an operation gestalt of the converter 
concerning this invention. 

[Drawing 7] It is the timing diagram which shows the electrical potential difference and current which are 
added to each component in the example of an operation gestalt of the above 2nd. 
[Drawing 8] It is the circuitry Fig. showing the 3rd example of an operation gestalt of the converter 
concerning this invention. 

[Drawing 9] It is the timing diagram which shows the electrical potential difference and current which are 

added to each component in the example of an operation gestalt of the above 3rd. 

[Drawing 10] It is the explanatory view showing an example of the circuitry of the converter for the 

conventional switching power supplies. 

[Description of Notations] 

8 Control Circuit 

9 DC-AC Conversion Circuit 

10 Rectification Smoothing Circuit 
Q1 The 1st switch 

Q2 The 2nd switch 

C2, C3 AC insulation capacitor 

L1 Inductor 



[Translation done.] 
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$J<Dls]Bi4£ ffl^HB <b u ri > £ . —MM© 3 W iui3M 
^t^X-T 5r*ii*Sltt-Cb»3. —*ffl<DHBl4«ctt*a 
£ 0 *c*s, H*. 20, 2itt*-f*-F, 22«^>^>1f 
[0 00 3] CCDSCDn>^*-^CCfcC^r«, mmfrh 
mc J: 0 3»KEEie93fe3 ti?Z^MH4)HBi«c A* S 30 
(OXJlifi AC AJl<DX 4 5r*>y«K«c*Jt>rtt, 

«. ±ibcd j: cc y ~> 4 *R»t ac mm* ffoT 
» 3 *^&*r * mBEXgUMB* * irt^ 0 40 

[0004] 

X4te> 33T 1 i-^^J^, ^3-/^3^Lr 
4e9, 37 l<D^J^t^ffl!t"C*'2>/ , c«{)(C h7>^4» 

te^tctbic. n >,n- * ASSft or o * 5 1 t> o 

[0005] £tc. h7>X4£0BKM^iM*C<tCt 
£9, 3>^*--*&C«3fc#£D. ^CC V h7>X4©3 50 



«W^9 -74 74 1 

2 

r 1 <t — # a a >v 2 3 >r ;b 3 ^<Dz£f* <t o -c£ 

[0006] ±8BS£*©B«*»«-r 
[0007 ] 

ofgiLti^o »i<d— ycflB 

A/c^SK-tfa^uxx^ vr^s/mitt'n 5 DC -A 
CKfcBBt. C<7)DC-AC^[plBCDtt^^SI^ 

ibd c — a c^bb & sisk?»BB t *«*m- zmm 

[0008 ] ±IS«^c<D*^kl*JUr . — ^fflJOD c 

- a cxman t wtpmwa t zmm? zmmm&v 

X^Ztc&lc. DC-ACS*BB&!KftWfHtt±*5 

AC*6ii3>f ; >i?-^j:^rAC^3n^o ^o^c 
est>. '&&<Da^^~d*(DJ:5lcb?>x%mwx—XW 
©K»BB4-*«<0U»BBt*ACI^^«ifiW« 
Aj:<, h^>^**BUfcBB#JBSJSh*. *Lr, 

tC J: o C S atSfe^SSltD^aLi t«r«KW-r ^> C t ifi «J 
[0009] 

5r<0»l <D|W»JB«©BB«J«3W5tS nrc>*. IpIH 

tc4»i>r, A*s:«£saai2i— ;xffj^^> f (gnd) 
isratc, » 1 ^wjx ^ ^ t isx <om 1 cdx a v * 

Ql iH2CD— ;fcffl!U<f ^^<bLrcD^2 0X>f 
2 4*Sfli[^J{Cffi«Sti'C*jO. ^lcDX-f 1(7) F 

• V-xreltC^^-r^-FD 1 <h*ffin>f r >^ 
C 1 cL^n^n^JCCg^^nrfe^, m2<DXA y 
^Q2<DFU-Y> • V-^IBKtt*-/*- FD2^3fe5»J 

[0 0 1 0 ] SSfc. Kl, »2(DX-f^Ql, Q2<D 
h MtcMEMflPBB 8 a^tttt ^nrfcO, C (DMRIB 
B8tcJ:D, B3CC3^-TJ:9tt^bXifi«CDQ 
1 F^-f:7*ff*Wl©;M**QlKJn*., Q2F7 



(3) 
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^mEE£m2<D;W **Q2(cftia.SC£K:<fc9. IS 
\<DX<< v*Q\ tn2<D7>4 ^Q2 4#f j F £ -Y 

a (dt) *»^astci2a^px^-/ 9^>y»fg 

MOfBBlBB^ Lr(9Mft-T S D C - A C£3Uafg 9 *W 
[0 0 1 1 ] CCDDC- AC§Eft@!8 9 CDU^ffliJtC^, 

coDC-AC*»Htt9a>a**»«¥»-raSE«¥ 

D3, D4, a>f>fC4, C5, C f £tg£tejg*0 

isi©mtc/M8:3nr*j0, co&K^KBffifetKft 

^ffl<Z)AC«in>f>^C2*W>y^^L 1 4B 

Wcc««Stira»6«irc»4. ate, Syfe^M^gS25 
B. -»«©y9>Ki5i^^ia»io©A*»7-i9 

iS^5>l^*fflc7)AC^n>7 s >1f C3 3MW*6*VC 20 

[0 0 1 3 ] SAC»M^>f r >1fC2, C3it *h 

SS8£^Iil»iolH^<DACAA^ioo VA*©»^«c 
B. Wi500VWJEi^EUri^ o c©WBE»*tt, «« 

[0014] B»¥»B»io©WaiWKB. n>r : >^ 
©ffi**^-i7i FidBKCftMfR 1 . R 2 JPjSTUK: 
SlttSnrfeO. CcofifflrRl <bR2(D*jSiH«fBB*!MBI 



*R2<Dttfc,fcoTHl;&«EV. Bt **fflU tcDHSEV 
o« t sWT^ofcidKltt, IK »2©^-f9fQl, 
Q 2 Oft K 7 4 ^«BE©-*flPJ«*^;l/^«*** < T 

[00 15] *te % *i]{ai[5I3g8K:j:0 * C0)=i>/<-* 

t/T = D (r^-Tw-) =0.5 ©tdCca^ftfc 
*#<ft£) . J9ttttM9 <»1. »2©X4»*©F 

[ooi6] *m$&j&imim±<D& 9tciiM(3*vcb 

0. 3ctc*<Dttmcoi»r, H2CD (a) *sJ:tfl83«c 

ACffi^r3>7 i >^C2 ( C3fcJ:0'r3>f ? >ltC4. 
2, VC3. VC4, VC5{ca*»jtT7SkT*5. 

[0017] S3©t o^et ifc^wr», m 

4<D (a) {C^-Tct^tC, £1 CDX-Y IB*?* 
»2©X^**Q2B*>©ttJRr*»h C<D£** y 
-f*-KD3«aT>, FD4B*:7£ft-oTl> 
fOtetf), COHttteB. tl #V 1n ->Q2-> 
L 1 — >V C 2-»VC 4— »VC 3 ©Miffi"CitfEtl#jtf>, ^CSC 

(l) {cfieorittHWccHttDLr^*, *2 4>;w?? 

Q23W*7-r-5ittt"C»*tftS. 
[0018] 



Ili= (V 1n -VC2-VC4-VC3) * t/Ll 



(1> 



[0019] ^CfiC, ^3 CD t 1^6t 2©i^{C(t @ 
f8BB4© (b) te^Ttt»<fc&0* #2<Z>*-/**Q 

otl»4. C©J:5fttt(B©<t*tCB, W>y*£Ll 
i^!in>7 r >ifc l &#LCWr*fc«>tt:, 

^Y^Ql©FU>f>SE^ftnt^<o 
[0 02 0] fit, Iftfa^V^^L, i^jgn^T* 40 
>1fC 1 OLC^SCCcfcor, 13(?)t2^tJ:^JC^ 

Ili= In ( t 2) - (VC2+VC4+VC3) 

) 

[0 02 2] 3«C, M3(Dt 3-emi<DZJ ??Q1# 
*>£ft9, »20^-f»*Q2B*7.©tWH: 1 0 
88BB5© (a) *C^T#M<tft9. d^*-FD3** 
y-f F4#*><fcft*. *CDtetf>, «asi tl 
B, VC2-L1-Q1^VC3-VC5^D4-VC* 

Ili=- (VC2+VC3-VC3) 
[0024]»«C, H3©t4r»l©^-f^QlA« 50 



1 OX -f ^^-Q 1 (DFW>SEE#0 V«TCCtt4 
134 CD (c) tcSVTJ:^c, Il^Y^Qli 

a^jtc««sti , ct»sy-f*--FDi3Wiiar*. *l 
t, ari©^-/tr^Qi(OFu^>«E^ov©i#cc 

mSOt 2A>6t3(C«>»r». *8kI L iB£5S (2) 
[00 2 1 ] 



t/L 1 



(2 



★ 2<oaBr«ti*fta(>, :JCSC (3) Kitten 040(a) 

ftwmtcjun-rs. 

[0 0 2 3] 



• t/Ll • • 



(3) 



(4) 
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$<D (b) lC7jk?£*>lC. 2V*- FD3*;**:?, **4 

i t&M^^r^yc i i^Lcftfi-r^c^r, as 
^vr <*: ^ ^ i >c » i <o f w >«ff#±» 

[0 02 5] LT V milB > # # £ L 1 iSSn^T* 
>-*C 1 <h<DLC^tilK:<fc-3T\ mi<DXJ 7?Q1©# 

Kt= ( t 5) + (V lB + VC5 
• (4) 

[0 02 7] fit, 03 <Ot 0K*5l>T, @B©ttffc 

Tl7^6tU^$n^m*miEV out teVC4<hVC5© 
fOifc*. $/c, S3CC«0in5tirC^cCl^^ c<z>@ 
BCC4tftf£fg2CD;W -^Q2(0 FW>^JBEIS, 0 2 
CD (a) te5VTJ:5tt: % 

3>7*>ifc i ©«iftfci3ig© (a) cc&£ 0 20 

[002 8] #|Q&^WcJ:fttf % JbiacDcfc^K. D 
C-ACSE»BB9 tlM^HBioio^TOJSBia 

B24, 25tCft^^l^*fflCDAC$feS3>7 r >1fC2, 

c3^iaw^c<b{cj:o. se*<z)xy ^^>^«aaini!S 
bio <b © a c mm *?f 5 C <t # -c £ s . 

[0 0 2 9 ] fCD/cfe, F^>X4^:^/ctt*CDn> 
t b fc 0 am%A«Cc <£ 0 ****** <4ote9t 30 

DC-DCn>-dr < b-r4C«!:*S"C#&. 
[0030] f U t Iff 1 ©X-Y ?fQl <fc#2<D*-f 

-f * ^iWTP*tf 9 D C - A C^&ia&g 9 iS«Ht» 
HBlO<i©«»8B24 l 25(CAC^n>7 r >1fC2, 

C 3 tRWta ^OHB*« AST £ c 5 , 

A<«EW**«'5Iffi"C*0, L*t>. fi£*<DIIIBK:^nJ 40 
XX^^tc F v 4 £«0*ST £ C <b r F ^ >X 4 CC X 

[003 1 ]i6(C[t *^CC^^n>r r >1^cD^2 

r . ±i am i oiouftBH <t (i)-«^gp^cc 

4W«W«cCitt, $gijfc¥t#[elBio*, £&Sgifc£tT 
X&v). C(D7V vis#4*- FEB**. y-f=f-FD 50 



<t, 05 CD (c) CC^-T<fc^tC, f2(DX^^Q2i 

jfi2cD>w ^Q2^t>irsc tx. -tfnmE*^* 

(4)CCfft,». Bifi&«CjJ&l>U *fc. 2V*-FD4 
[0 02 6] 

-VC2-VC3) • t/Ll 

3. D4. D5, D6 ck^>^>1^C f iiWOTHtefc 
Bio*^U ^^^*-FaKCci:*)^fi!cLfcjy?f<D« 

[0 03 2 ] #SBWJB»Wtta±© <fc 5 «:*WE3 ft^fc 

tt-ra^r©gs3«BSB24 l 2sfc. -en^n. ac«S3 
[0033] a*, mna*. xm&mmmtctovzn 

1. }R20X^?^Q1. Q2<DSF^^^«BE, IP 1 
CDX^^^Q1©FU^>®E. Y>y^*Ll, 
+-FD3. D4, #t}^>^>^c lOSmSS©^^ 

^? tc^^r«, ©JfflilelB 8 (DfflfflicJ: ~> X ±ffil& 

tftoti. ilSfe^HBiotcJ:^^'; v*JV4*~ FBB 

[OO34]08tC«, *^iC^ri>f ; >-9-©03 
<DllJS»S8«<Dlp|B«flW*3n-C*J0. p^cc^c^r 

-«F#*sftLT**. «IWK«l«*i±E» 1 , ^2CD 

^*-KD3, D4, r3 >f r >1^C f 

[0 03 5] «BMi»J»WCC4$lir fc. ±K» 1 , »2 
CDH)5BKSSWil5l«CC, DC-ACtM9iSSf 

^Bioi*»«-r5±r©««bHB24. 2scc-en-e 

AC«I3>;<-^C2, C3*a»fcCi(CJ: 

[0 03 6] ^C4c5. H9CC» % 2^QSJBS8««:*$W4ar 
l t ^2<D^-Y -y^Q 1. Q2© K7 Y^«BE. 

3, itJga>x>1fC 1<0S«SS©^^A^ + -" F^ 



(5) 
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[0037] ^wiiifaiftte^wtciE^sn 
*c &iite©^ ; &i£'m&. mwt. ± 

SSOttBSMH-Ctt. DC-ACS»ill89tt. *»a> 

^IgaV^V-frC 1 £S&2©;W ? *Q2 £2fc?>J 
(Cftflt L T D C - A C g&mVk 9 5r#l£ L T J: C > . 

[ o o 3 8 ] * fc. ±immnmm-at. a>??zl 

1 ^mS8824ffliJ(ci8:Wfc*i. A > * * £ L 1 WJgigfctl 10 
HS2SffltC|8Wr > ACftgn>f>tC3 <fca?ijK:1gg& 

[003 9] 3 6tC. ±iB|gfl9&l!S0«-Ctt. D C - A C 
^&Ih138 9 © y ? > P isffll <b Sli£¥H»lHl8&io©A;>ji£^ 
l3<L£&i8J18S2:rC«;&U t ©«i&MS§25K:A C*S*5 
3>f>tC3 *i9!Wfc*i. -€-©ttfo9Cc. DC -AC 

a&isias 9 ©A^a^sagi2»j tmwL¥-m®moo>Aj} 

C >ir>-!f-C 3 *KWC3>/<-$»©B»*tlWi 
LrtJ;i^ 20 
[0040] 3 f)(C. ±ianjfe^a§p}© «fc "5 JC. D c - 

24. 25KiSW-SAC«i^3>7 r >1fC2, C3©gfi«: 

(b) GOn-rJC'SK:. ^WSLl, SrV^-KD 
3. D4©S^«ite,*>/j;^1$i4^-r<t^K:^S 

a*. c©«^fcfc. ±tante^^w«!:iBi«i©^*#-r 

[004 1] 3^tC. $^©3>^-fKS:M5Sjfi 30 
-StliRB^-r, C*r,6©[51?SfcWlcfc. DC-AC^ 

lass 9 ©ffl*€rH^i#T smssr $>n^ <t 

[004 2] 

[&w<D$h&] x&wicxtnt. .fg«iffl©-^fflij©D c 
- a c ^fniiss i mt)m<Dmfo¥-m®® t * mm-? *> m 

SWfc4>©r*S*>6. ACJffi#3>r : >-tKcJ:-3r D 

C - A C^tftHSS*' e^Sfe^HJg^© A C *&£*it 5 40 
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[0 04 3] -eixT. ^Bjtcintf. DC-AC^ft 
\sid%<Dlza>?azzA j.f^i'ftffKi^t, ail. SB 

©ttJjo*>ffli*iJ-r-5c<t*i-e#.5/tA{c > {&sAX-c®m 

© J: I >® ft fc/jNM© =1 < - if 4 JEJjRT S C £ ifi r t 
[ES©®^^] 

[0 1 ] *^w53>;n--*os i <Dmm&&mz 

[02] ±^io£treamccfettS£ttJd»Xtc2n 

[03] 02© (a) 5C7nGfc£-<' A h©— g{5£ 
fi£AL-C^-rift^0T&S. 
[0 4 ] _hl2lg 1 ©^^^(©t6fP1:^ffi@8S{C J; 

•cm-r^BJ0-e*^ o 

[0 5 ] 0 4 < . UEJH 1 ©5yfeJfcJS0!l©«lft*3? 
ffllElSSK J: o r ^-ri^B^0 -c* -5 „ 

[06] *mi&mz^>'*--t'<Dm2<Dmm&mM& 
[07] ±iais 2 (ommmmmicisi-f z&mi&mmcm 
[08] *mncmzzi»*-z <Dm3<Dmmm^m^ 
[09] ±i2jg 3 (ommmacisit zsmtiLmmtcua 

[010] g£3fc©*-f ?^>y®8iffl© ©Egg 

^©-^^■r^0-c&s . 
[^©iftsm 

8 ItWIelSS 

9 DC-AC^&HllJg 

10 m&w-m®3& 

Q 1 f lO^-f ^ 

Q2 m2<r>x-<>* 

C2. C3 AC{6i3>f>t 

LI A>Zi7Z 
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